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,Q#D#UHFHQW#:HVWHUQ#5HJLRQ#7HFKQLFDO#$WWDFKPHQW/#%$#5HYHDOLQJ#,VHQWURSLF#$QDO\VLV%
+:57$#;9034,/#LW#ZDV#VWDWHG#WKDW#WKHUH#DSSHDUHG#WR#EH#D#ODFN#RI#G\QDPLFV#GXULQJ#D
VLJQLILFDQW# SUHFLSLWDWLRQ# HSLVRGH/# 'HFHPEHU# 63/# 4<;8/# LQ# WKH# *UHDW# %DVLQ1# $V
GHVFULEHG#LQ#:57$#;9034/#WKH#FRQYHQWLRQDO#DQDO\VHV#IDLOHG#WR#VKRZ#DQ\#8330PE#39$#RU
IURQWDO#ERXQGDULHV#RYHU#WKH#DUHD#UHFHLYLQJ#SUHFLSLWDWLRQ1#$GGLWLRQDOO\/#VRXQGLQJV
RYHU#WKH#*UHDW#%DVLQ#ZHUH#VWDEOH/#DQG#WKHUH#ZDV#RQO\#ZHDN#WHPSHUDWXUH#DGYHFWLRQ#DW
:33#PE1

7KLV# SDSHU# JRHV# RQ# WR# VXFFHVVIXOO\# GHVFULEH# WKH# PDQ\# DGYDQWDJHV# RI# LVHQWURSLF
DQDO\VHV#DQG#LWV#DSSOLFDWLRQV1#8QIRUWXQDWHO\/#WKH#XVH#RI#LVHQWURSLF#DQDO\VHV#LV
OLPLWHG# DORQJ# WKH# :HVW# &RDVW# EHFDXVH# RI# WKH# ODFN# RI# XSVWUHDP# GDWD1# $QRWKHU
GLVDGYDQWDJH# RI# WKH# LVHQWURSLF# DQDO\VLV# LV# WKDW# LW# LV# GLDJQRVWLF># WKHUH# DUH# QR
JUDSKLF#IRUHFDVWV#RI#WKLV#SURGXFW#DYDLODEOH1#+RZHYHU/#WKHUH#DUH#RWKHU#WRROV#WKH
IRUHFDVWHUV# FDQ# XVH# WR# LQIHU# G\QDPLF# IRUFLQJ# DQG# WR# FRPSOHPHQW# WKH# LVHQWURSLF
DQDO\VHV1

$OWKRXJK#QRW#DGGUHVVHG#LQ#:57$#;9034/#WKHUH#ZDV#RWKHU#HYLGHQFH#RI#G\QDPLF#IRUFLQJ
RQ# WKH# FRQVWDQW# SUHVVXUH# FKDUWV1# $W# 33=# 'HFHPEHU# 5<# +)LJXUH# 4,/# WKH# 10&# 5330PE
DQDO\VLV#VKRZHG#D#MHW#VWUHDN#DSSURDFKLQJ#WKH#%DMD#&DOLIRUQLD#FRDVW1#%\#33=#'HFHPEHU
63#+)LJXUH#5,/#VHYHUDO#MHW#DLUFUDIW#UHSRUWV#RQ#WKH#10&#5830PE#DQDO\VLV#LQGLFDWHG
WKDW# D# MHW# VWUHDN# ZDV# QRZ# MXVW# RII# WKH# VRXWKHUQ# &DOLIRUQLD# FRDVW1# 7KH# 6330PE
DQDO\VLV#+)LJXUH#6,#IRU#33=#'HFHPEHU#63/#DOVR#VKRZHG#WKH#MHW#VWUHDN#DSSURDFKLQJ
VRXWKHUQ#&DOLIRUQLD/#DV#ZHOO#DV#WKH#DSSHDUDQFH#RI#D#VHFRQG#MHW#VWUHDN#PRYLQJ#LQWR
VRXWKZHVW#0RQWDQD1#%\#45=#*'HFHPEHU#63/#10&*V#5830PE#DQDO\VLV#+)LJXUH#7,#GHSLFWHG
WKH#VRXWKHUQ#MHW#VWUHDN#PRYLQJ#DFURVV#VRXWKHUQ#&DOLIRUQLD/#ZKLOH#WKH#WUDLOLQJ#HGJH
RI#WKH#QRUWKHUQ#MHW#VWUHDN#UHPDLQHG#RYHU#WKH#QRUWKHUQ#5RFNLHV1

)LJXUH# 8# VKRZV# DQ# H[DPSOH# RI# WKH# (151# 5HLWHU# PRGHO# RI# FRQYHUJHQFH2GLYHUJHQFH
SDWWHUQV#DORIW#DVVRFLDWHG#ZLWK#D#MHW#VWUHDN#LQ#QHDUO\#VWUDLJKW#IORZ1#1RWLFH#WKDW#WKH
DUHD#RI#SUHFLSLWDWLRQ#IURP#:57$#;9034#+)LJXUH#9,#ZDV#XQGHU#WKH#LQIOXHQFH#RI#WKH#OHIW
IURQW#GLYHUJHQW#TXDGUDQW#RI#WKH#VRXWKHUQ#MHW#VWUHDN#DQG#WKH#ULJKW#UHDU#GLYHUJHQW
TXDGUDQW# RI# WKH# QRUWKHUQ# MHW# VWUHDN1# 7KLV# FRPELQDWLRQ# +DQG# UHVXOWLQJ
LQWHQVLILFDWLRQ,#RI#GLYHUJHQFH#DORIW#RYHU#WKH#*UHDW#%DVLQ#OHG#WR#WKH#VWURQJ#V\QRSWLF
VFDOH#XSZDUG#YHUWLFDO#PRWLRQ#DV#UHYHDOHG#LQ#WKH#LVHQWURSLF#DQDO\VLV1

$Q#DGYDQWDJH#RI#XWLOL]LQJ#MHW#VWUHDNV#DV#D#IRUHFDVWLQJ#WRRO#LV#WKDW#D#FRQWLQXLW\#RI
WKH# MHW# VWUHDN# SDWWHUQ# FDQ# XVXDOO\# EH# LQIHUUHG1# 8VLQJ# XSSHU# OHYHO# DQDO\VHV# DQG
SURJQRVWLF#JUDSKLFV/#D#VKRUW#WHUP#SURMHFWLRQ#RI#MHW#VWUHDN#SDWWHUQV#DQG#UHODWHG
GLYHUJHQFH2FRQYHUJHQFH#DUHDV#FDQ#EH#PDGH1#7KLV#LV#XVXDOO\#PRVW#VXFFHVVIXO#LQ#DUHDV
GLVWDQW#IURP#VWURQJ#GLDEDWLF#KHDWLQJ/#VXFK#DV#WKH#FHQWUDO#DQG#HDVWHUQ#3DFLILF#2FHDQ
DQG#DZD\#IURP#WKH#HDVWHUQ#FRDVWV#RI#$VLD#RU#1RUWK#$PHULFD1#,QVWHDG#RI#OLPLWLQJ#XSSHU
DLU#DQDO\VHV#WR#RQO\#HYHU\#45#KRXUV/#ILHOG#IRUHFDVWHUV#FDQ#TXDQWLWDWLYHO\#PRQLWRU
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GLVWXUEDQFHV#RYHU#WKH#HDVWHUQ#3DFLILF/#DV#IUHTXHQWO\#DV#HYHU\#KRXU/#E\#XWLOL]LQJ#WKH
DLUHS#SORWWLQJ#SURFHGXUHV#RI#$)261#7KHVH#REVHUYHG#ZLQGV#FDQ#EH#FRPSDUHG#ZLWK#PRGHO
LQLWLDO#DQDO\VHV#DQG#IRUHFDVWV#WR#LQIHU#MHW#VWUHDN#G\QDPLFV#DQG#WUDQVODWLRQ1

,Q# VXPPDU\/# MHW# VWUHDN# G\QDPLFV# LV# DQRWKHU# IRUHFDVW# WRRO# WKDW# FDQ# EH# XVHG# WR
FRPSOHPHQW#WKH#PRUH#FRQYHQWLRQDO#PHWKRGV#RI#PHWHRURORJLFDO#DQDO\VHV1#:LWK#DOO#WKH
DGYDQWDJHV#RI#MHW#VWUHDN#PHWHRURORJ\/#D#TXLFN#UHYLHZ#RI#VXFK#UHYHDOLQJ#GDWD#VKRXOG
EH#SDUW#RI#HYHU\#IRUHFDVWHUV*V#URXWLQH1

5HIHUHQFHV=

>4@ 5HLWHU/#(151/#%-HW06WUHDP#0HWHRURORJ\%/#SS1#469046:/#8QLYHUVLW\#RI#&KLFDJR
3UHVV/#4<961

>5@ :HVWHUQ#5HJLRQ#7HFKQLFDO#$WWDFKPHQW#;9034/#%$#5HYHDOLQJ#,VHQWURSLF#$QDO\VLV%/
-DQXDU\#:/#4<691






